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NEW MULTIFLEX TELRGRAPH APPARATUS FOR RADIO COMMUNICATTIONS

V. I. KB
’ Epginesr

f¥ignres reterred to herw.n are appended.’

Telegraphy in every country is being developed by the extensive in-
trodueotion of start-stop epperatus, wbich offers great advantages over
cther gystems. Among the speciel features of he start-stop spparatus
are fro¢ manipulation of the keyhuard, greater operating efficiensy of
the velegruph operatora, a high degree of cperntional stability, & tne
excollent gquality of the print.

Use of the etart-stop apparatus for telegraphy hae been greatly
expanied in the Soviet Union. JThe development of tomal telegraphy has
ountriduted to thls expansion in u markecd degree. As the nwmber of tonal
channels and systems of main lire commnicatiohs by cable increases, the
start-stop appavatus iy be oxpected gradually tc replace the bodo ap-
paratug.

Recently, in telegraphy, completely automatic start-stop apparatus
of the T-19 type began to We introduced. With the aid of this apparatus
releay trangmisaion cf through ocrrespirdence was ocarried on at consmmis
cation oenters. In USSR main-line communications, scme correspondensce
Jasseg over redic cohannels where the use of ¥-19 apparatus for siumpiex
operation wonld dbe irrational because the traffic capacity of the ralio
chapnel is mmoh greater than the capecity of the atart-stop apparatus.

To profit by the valuable properties of a gtart-stop apparatus on
channels of great traffic capacity and to introduce automatic relay
transuission, the Telegruphic Leboratory of the Cehtral Scientific
Resoarch Institute of Communicaticns, at the suggestion of the author,
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developed & new multiple telsgraph apparatus for redio commnications,

the TRT-) (triplex radio telstype).

A single 'IRT-1 set conslste of linear distributors on the order of
& "nonaplex” [ﬁine—aegmm37 bobo apperetus and three segments equipped:-
with stop-start tape apperatus.. Bach segment consists of one 7-19 ap-
paratus for trangmission ani coptrol, and one T-15 apparatus for reception.

The linear distributors differ in structure from the distributors
of the nonaplex bodo apparatus only by enother small slit of ring IXX of
the transmitting disk, by the addition of a 46th shortened comtact to.
ring X of the receiving disk, and by the halving of the length of the

- correstion contact.

The technical speed of tiansmiahion Poxr tﬁe TRT-1 aprparatue, ‘for
ingtance, is equivalent to the speed of a hexaplex bodo apparatus, hut
its q;geratioual speed, beocause of autpmatic trensmission, may be :'‘igher,

The TRT-1 apparatus permits great economy in persomnsel: ssrvicing
a hexaplex bodo apparatus requires & miniman of 12 telsgrayh operators
per shift at each énl of the line; wnder the same -Gorditions, a TRT-1
apparatus employs eight operators. Furthermore, fewsr operators are no
nseded at reiay transmission points.

%he TRT-1 uees standard parts ani mechaniems, wviich mekes very rapid
replacemont possible. .

Tranemisgion

The TRT-1 apparatus is provided with autometic transmission on & line
for cach segment. Telegrama are perforated on a papsr tape, vhick is then
pessed through the T-19 stert-stop tranamitter. .

Figure 1 shows the transmission layout prircipls for & TRT-1 appeetus, |
This leysut showe the eix rings of a linsar iransmitting distributor, the
Ststrithttor ©f the trankptifter, of . seguent. I,u.ihe . printixg electromaghet, of’ the
Yontrol recoiver, the output stage of ‘the tranamitter ~ tube panel,othe start-
1ng relay of seghent J transwdtiter, wnd primtirg comtrol relay.

VWith every turc of the brushes of its distributor, the start-stop\
transmitter serfs eaven impulsss: a starting iumpulse, five combinatior: im-
Pulses, wld a stepping tapuise. The lest named is .ag in comparigon With
the others.

These impulses go through the:corresponding contacts of xing Ii amd
through ring V of the linear transmitting distridutor to the raiio trens-
mitter.

The rate of rotation of the brushes of the transmitting distridutor
is fized in sucl & way that the duration of eignal from one contact of the
1insar distridbutor will be equzl to one thiid of the duratinon of the actual i
signal of the start-stop tranmmitter.

After the *rancmission of one signal, the brushss of each tranemitier of
& T&YT-1 est stop for a period ejual o 0.58 of the duration of the elsseatary
cigmal of the riart-stop apparatua. Then the brushee bagin to move ageis.
By this method of rotation @ local synchroniem of the atart-stcp transmitter
is vroduced in relation to the linsar transmitting distribuiosi-.
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The starting mowents of e stert-siop tranamitter are determined by
the starting Impulses gent from the £1:«d. sentacts: of ring ‘TII'of the linmsr
- trenamitting distributor to the starting relay. . The latter controls the
starting electromsgnet ‘of the transmitter.,

Por each turn of the biushes of the )inenr transmitting distridutor,
two operating amd two Pause impulses are sent to the sterting relay windings.
Thia ooours because, at each turn of the distributor brushes, each tranmmitier
Bevde out two signals (two letters) to the lins, o

With the aid of the starting impulses, each start-stop tranemitter ig
Phased so that the brushes of ring IT of the linear transmitting distributor
taks over the middle “portion of the Impulses sent by the start-gtep trens-
mitter. i

+

Figure 2 sliows a diagram of the divtributicn of impuises during tramsdssion
by the tranemitter of segueni . A5 msy be seen from. thig diagram, the phase of
thy. traexttter of segment I 1n so aryunged that the brushes of rihg IT & the
linsar transmittine distributor taks over the middle third of each mpdlen
sent by the transmmitter., For exsmple, the Pirst contact of ring IX is
docated. in the middle third of the starting impulse of the trensmitter amd
the fourth sontect is located in the mtddle thiwd of the first operating
ixpulse &ad so forth. ) ‘ ]

Consldsring that out of esch trunsuitter contact y only the middle
i of & #ignal 1s used for tranamisslon to the line, there may he a
comparatively great allowance foy phuag devietion between the transmitter
and: the linsar tranemitting distributor. Tiis {ransuittar- phage mey advance
or lag by ons third of the opsrating contact o the transmitter op by ape
contaot of the limear distributor. Actcally, there 1s never any such devi-
ation if the speed of the transmitter 1s adjysted to the driving fork, anmd
the friction contact of the axis of the brush holder of the trenemitter’ lles
vithin normal limt+e, o

The poeition of the travemitter Ibuse 10 dotermined by ths stavting 1m-
Pulses of the corresponding contuct of ring III. The starting impulases are
41aplaced, one to the next, for one contact of the linear distributor.
Compequently, the phase of ecch tranemitter 1s displacel for cas contaot,

The 23 and 47th contucts of ring 1{ of the linsar distributor pet-
0 segment IT ani the 2Lth and L3th vertaining to segment III are
not comnectsd with the chrrespending tranamitters The 234 and 4T7th contasts
are comnected to the positive of a live battery, and the 24th and b8th
contacts, with the negative of a 1lins battery %o tranamit correction impulees.

In the TRT-} apparatus correcticn Impuises are gi. 4a from two diamtricelly
oppoasd points in the cirzwrerence i Bonce, the cormction is tvice es frequent
a8 in a nonaplex bedo appuratus. Tils 18 dcne to upeed up corrsction n the
eceiving distributor. .

The impulses sent to the line are simultaneously sontrolled by the control
tube relay, PFigure 1 ahows the output atags of the control yrinting block
oconsZating.of ans tubs (actually un output stage has two tubes in paraljal)..

. I ’
In the TB™-1 apparaiue, 1in contreal to the uonaplezx bodu apparatus. the -
Printing dlock for control apd reception performs bipolgr inatesd of unipolay
operation at the output. This 15 dons because in the TRT-2,-the Frinting.
block’ impulses enter the vinding of the polarized relay. To pwoduse dipoler
opexation, & mogative voltage ie supplied to the Printing block cathode-{-k0

.
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or -50 volts),. In. :A41st . Vs, e syl ies the tube grid with.
& negative boltage through a rhsostet.

By edjusting the negative voltzge on the tube grid with the rheostat,
the positive amd negabive currents tira equliznd at the output,

In tranemission to the iine, the plate current fyom the tubs of the
control yriat block enters through rings I and IV into the winding of
the qontyol printing relay. The dattur nentrols ine printing elsctiromagnet
of the control receiver. : ' :

Ths contacts conuected \vith the vinling of the ccntrel relay exe
alternated In two intervals. For this reason, the tongue of the control
relay, after the impulse has Lwen revelved in the winding, atops at ome
contact or the other until the brueh of rirng I has passed over threse contacts.
This re-established ‘or the stert-stop wpparatus the normal Blgnal deetiten,
which has been shortensd three timss v, tranemission. ’

Recoption

Figure 3 shows the receiving privciple of & TRP-1 apparatus., It @hows
the rings of the linear receiving distributor, the receiver tube penel (in
<cutling form), the printing electromngnet of the roceiver, and the printing
and correction relays. ) : :

In the receiver part or a TRT-1, only tour rings -- I a.m IV, XA V --
take part in the opsration gr the linesr diastributor. Rings III and ¥ are
not used becaume start-stop receivera do not mequive locpl eynchronization.

A'I‘oml frequency impulsea, enturing from the line » pass through the
anplifier and rectiffer and. through rimge IV and I, act on a kallirotron,
yhich 1n turn, controle the printing bicck of the receiving penel,

Tha entire process of ampliffcation, yactification, anl combrol of -
algnel dsavtion with the aid of shortened contacts 1e conducted in the same
nramar-fr.a M1 as in a nonaplex hodo appuratus. )

The receiver printing bluck comslute of twe 616 {ubes (the diegram shows
only oae tube). Provislon 1s mude for hipolur vperations at uhe printing
block output, since the printing block acts.on a polarized, pentreliy meg-
wlited reldy, To produce vipolar opesaticn, nsgetive voltage (-40 or -50
vrolts) 1e supplied to the tuka cathode fnsteed of the growd. Negative
voltage is alsoc supplied to the gr2 of the printing block tube threugh
an ot justatls rhoostat. By edJustiug the negative voltage on the tube grid
with thy rheostat, the positive and Begatlve currentes at the output are -
equalized. '

: 3
Tho contacts of ring Ii «f the linesr recalving distributor are Inter-
connected 1L the same way as the contacts of ring IT of the trensmitiing
digtridutor.

Peaitive or negative lmpuless, satering from the printing block, pass
80008 ringe V and I) to the wirding of tha corrasponding printing relay,
shifting the torgue towarde the right or left =ontact. The printing xrdlay,
vith d battary only oa one working contant, asnds on impulee o unipolar
current into the winding of the veceive:'s printing slescicomagust.

For each segment, esiar-te dlenko unter from an opposite station and are
sdmitted at ring IT of s 1ecetving digt: ihutor with delivery throngh
threy contacts. Consequently, the teraus of the printing relay, after being
thrown ovar. remming at ons contuct ar Luv . thar for the pertod - .

¢
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required for the passage of ths bruchss across the three disk comtacta.
By thisBsans, the normal sfgnal duration is re-estsblished for the gtart-
stop syparatus attpr having besn shortened three times in transmission.

The. winding of the TRT-1 apparatus cormection Telsy 1 conrected. at
ons end with the #3th contect of ring IT ard 4a grounded at the other enk,

During a moymel phase of the linsar receiving distribytor, & positive
iupalps eatens the 4Btk contact, turning the tongos of the correstion Welay
%0 the laft-hanl 1dle cantast (ihs windings of ths SoFreciion relay ars
voxmectod inversely ss Gempared vith the connection of the primting relay).
During the intervaptium, a negative impulse enters the &8t oomtest of riag
IT turuisg the tongue of the worrection relay to the right-lanl working'
sox’act, At this moment thers ocours an ed justzont in the sposd of, the
Fosolving distridator,

‘I”.ﬂu Ligures ronm_]

R
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